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DESCRIPTION 



Canning Structure and Method for Producing Catalytic 
Converter Using the Canning Structure 

5 

Technical Field 

The present invention relates to a canning structure for a 
catalytic converter which is a device for purifying harmful 

10 combustion gasses exhausted from internal combustion engines 
and the like. In more detail, the present invention relates to a 
canning structure in which a ceramic honeycomb structure 
before carrying a catalyst is fixed in a metal case by a holding 
member and a method for producing a ceramic catalytic 

15 converter using the canning structure. 

Background Art 



20 widely used as automobile exhaust gas purifying devices. 

Environmental issues in recent years along with even 
stricter exhaust gas restrictions are requiring that catalysts be 
able to function immediately following starting the engine when 
the exhaust gas is still cool, i.e., cold starts. 

25 Accordingly, a ceramic honeycomb structure having a 



Currently, ceramic honeycomb catalytic converters are 



peripheral cell wall having a thickness of generally 0.1 mm or 
more, and more specifically 0.16 mm or more, has been used in 
a conventional catalyst carrier. Recently, a ceramic honeycomb 
structure having a cell wall having 1/2 - 1/6 of a thickness of a 
conventional one has been used so as to lower the thermal 
capacity of a ceramic honeycomb structure, which is a catalyst 
carrier and speed up the temperature rising of the catalyst 
carrier, along with avoiding deterioration in engine 
performance due to pressure loss. 

Normally, a ceramic honeycomb catalytic converter using 
a ceramic honeycomb structure as a catalyst carrier is 
manufactured through the steps shown in Fig. 5. 

For example, in the case that a ceramic honeycomb 
catalytic converter is produced by cooperation of a plurality of 
makers having different functions, first, the carrier 
manufacturer producing a ceramic honeycomb structure, which 
is a carrier, packages a ceramic carrier 10, i.e., ceramic 
honeycomb structure which has passed inspection and sends it 
to a catalyst manufacturer. 

The catalyst manufacturer unpacks this, performs 
processes such as coating the ceramic carrier 10 with a desired 
catalyst, thermal processing, inspection, etc., thereby forming a 
catalyst carrier 25, i.e., ceramic honeycomb catalyst carrier, 
which is then packaged and sent to a canning manufacturer. 

The canning manufacture unpacks this and attaches a 



holding member 13 to the catalyst carrier 25 so as to fix within 
a metal case 11 by compressed fixing, i.e., canning, thus 
forming a canning catalyst carrier 30, following which joining 
parts such as a cone portion 17 and flange 18 and the like are 
5 welded to the canning catalyst carrier 30 as necessary, thus 
completing a catalytic converter as shown in, for example, Fig. 
4, i.e., ceramic honeycomb catalytic converter. 

However, in the event that a ceramic honeycomb 
Q structure having the thickness of the partitions at around 1/2 to 

%! 10 1/6 of the conventional thickness is used as the above catalyst 
l«* carrier, there has been the problem that the ceramic honeycomb 

y structure easily cracks or chips during transporting, the 

? catalyst carrying process, the canning process, and handling in 

jjT; each of the processes, e.g., packaging, unpacking, placing on or 

15 taking off of the mechanical facilities such as conveyers, 
chucking, and canning. 

For example, there arose a problem that incidence of 
cracks or chips in a ceramic honeycomb structure in all of the 
aforementioned production processes drastically increases up to 
20 20-odd % when a ceramic honeycomb structure having a 
thickness of cell walls of 0.06 mm and 140 throughholes / cm 2 , 
which cell wall has a thickness of about 1/2 - 1/6 of that of a 
conventional one, is employed; while incidence of cracks or 
chips in a ceramic honeycomb structure in all of the 
25 aforementioned production processes is 1% or less when a 



conventional representative ceramic honeycomb structure 
having a thickness of cell walls of 0.17 mm and 62 throughholes 
/ cm 2 is employed. 

In order to solve this problem, thickness of a peripheral 
portion or a peripheral portion and cell walls near the 
peripheral portion of the ceramic honeycomb structure, that is, 
the outermost wall of the honeycomb carrier or cell walls in 
contact with or near the outermost wall is selectively thickened 
at present. However, by employing such a constitution, not 
only thermal shock resistance of the ceramic honeycomb 
structure is decreased a great deal, but also walls in a cell 
portion in contact with the thickened cell walls are deformed, 
and thereby isostatic strength of the ceramic honeycomb 

structure is sharply decreased. 

r 

Disclosure of Invention 

The present invention has been made in light of the 
present situation, and accordingly, it is an object thereof to 
provide a canning structure capable of preventing chipping and 
cracking of the ceramic honeycomb structure at the time of 
transporting, the catalyst carrying process, the canning process, 
and handling in each of the processes, without decreasing 
properties of the ceramic honeycomb structure. 

That is, according to the present invention, there is 



provided a canning structure comprising* 

a ceramic honeycomb structure before carrying a 
catalyst, 

a metal case, and 
a holding member; 

the ceramic honeycomb structure being held in the 
metal case; 

wherein the ceramic honeycomb structure is fixed 
beforehand within the metal case by the holding member. 

Particularly, there is provided a canning structure 
according to claim 1, wherein the ceramic honeycomb structure 
has cell walls thinner than 0.10 mm; and more preferably a 
canning structure according to claim 1, wherein the ceramic 
honeycomb structure has cell walls thinner than 0.08 mm. 

There is further provided a canning structure, wherein 
the holding member is a non-intumescent ceramic fiber mat. 

There is furthermore provided a method for producing a 
ceramic catalytic converter using the above canning structure. 

Brief Description of Drawings 

Figs. 1(a) 3 1(b) and 1(c) show an embodiment of a canning 
structure of the present invention. Fig. 1(a) is a front view, 
Fgi. 1(b) is a side view, and Fig. l(c) is a transverse sectional 
view. 
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Figs. 2(a), 2(b) and 2(c) show another embodiment of a 
canning structure of the present invention. Fig. 2(a) is a front 
view, Fig. 2(b) is a side view, and Fig. 2(c) is a transverse 
sectional view. 

Fig. 3 is a schematic view showing a production process 
of a ceramic honeycomb catalytic converter using a canning 
structure of the present invention. 

Fig. 4 is a schematic explanatory view showing an 
embodiment of a ceramic honeycomb catalytic converter. 

Fig. 5 is a schematic view showing a production process 
of a conventional ceramic honeycomb catalytic converter. 

Best Mode for Carrying Out the Invention 

A canning structure as the first aspect of the present 
invention is formed by previously fixing a ceramic honeycomb 
structure before carrying a catalyst in a metal case by a holding 
member. By this, chipping and cracking of the ceramic 
honeycomb structure having a thin thickness of the partitions 
at around 1/2 to 1/6 of the conventional thickness is prevented 
at the time of transporting, the catalyst carrying process, the 
canning process, and handling in each of the processes, without 
decreasing properties of the ceramic honeycomb structure. 

Further, according to a method for producing a ceramic 
honeycomb catalytic converter using the above canning 



structure as the second aspect of the present invention, a 
ceramic honeycomb catalytic converter can be produced with 
preventing chipping and cracking of the ceramic honeycomb 
structure having a thickness of the partitions at around 1/2 to 
5 1/6 of the conventional thickness at the time of transporting, 
the catalyst carrying process, the canning process, and handling 
in each of the processes, without decreasing properties of the 
ceramic honeycomb structure. 

The present invention is hereinbelow described in more 
%} 10 detail on the basis of the drawings. 

[1 Figs. 1(a) - 1(c) and 2(a) - 2(c) are explanatory views 

y showing an example of a canning structure of the present 

2 invention. 

U As shown in Figs. l(a) - 1(c) and 2(a) - 2(c), a canning 

ip 15 structure of the present invention is prepared by fixing a 
Q ceramic honeycomb structure 10 having a thickness of the 

partitions at around 1/2 to 1/6 of the conventional thickness 
beforehand in a metal case 11 by a holding member 13. 

By this, the canning structure 20 of the present invention 
20 can protect the ceramic honeycomb structure 10 from shocks or 
vibrations from outside. Therefore, chipping and cracking of 
the ceramic honeycomb structure 10, particularly a ceramic 
honeycomb structure having a thickness of cell walls of less 
than 0.10 mm, particularly 0.08 mm or less, can be prevented at 
25 the time of transporting, the catalyst carrying process, the 



canning process, and handling in each of the processes, without 
decreasing properties of the ceramic honeycomb structure. 

Further, a canning structure of the present invention is 
not required to thicken a thick peripheral portion or the 
peripheral portion and cell walls near the periphery of the 
ceramic honeycomb structure, i.e., the outermost wall of the 
honeycomb carrier and cell walls in contact with the outermost 
wall and cell walls located near the former cell walls, there 
arises no problem of deterioration in thermal shock resistance 
or isostatic strength of the ceramic honeycomb structure when 
it is mounted. 

The canning structure 20 of the present invention 
preferably has a metal case having a stuffing structure as 
shown in Figs. 1(a) - 1(c) or a tourniquet structure as shown in 
Figs. 2(a) - 2(c). 

This is because the plane pressure distribution at the 
time of canning is uniform, which allows prevention of engine 
exhaust gasses leaking, erosion of the holding material due to 
the exhaust gasses, and rattling, damage, etc., of the ceramic 
honeycomb structure due to engine vibrations, thereby 
improving reliability. 

Particularly, in the event that the metal case has a 
tourniquet structure wherein both end portions 14a and 14b of 
the case are connected by welding or the like as shown in Figs. 
1(a) - 1(c), not only is the plane pressure distribution uniform, 



but also canning can be performed at a constant plane pressure 
without being influenced by irregularities in the diameter of 
the ceramic honeycomb structure, which is particularly 
preferable for ceramic honeycomb structures having thin cell 
walls with low mechanical strength used in the present 
invention. 

Also, the holding member 13 used in the present 
invention is preferably a non-intumescent ceramic fiber mat. 

This allows the maximum plane pressure at the time of 
caning due to irregularities in the diameter of the ceramic 
honeycomb structure to be reduced, and an excessive pressure 
is not generated at the time of heating as with expanding mats. 
Therefore, a ceramic honeycomb structure having a thickness of 
cell walls at around 1/2 to 1/6 of the conventional thickness, i.e., 
cell walls having a thickness of below 0.1 mm, more specifically, 
a thickness of 0.08 mm - 0.02 mm can be prevented from being 
damaged. 

Now, the non-intumescent ceramic fiber mat used with 
the present invention is made up of at least one selected from 
the following group; alumina, mullite, silicon carbide, silicon 
nitride, and zircon. This non-intumescent ceramic fiber mat is 
formed of ceramic fibers wherein the fiber diameter is 2 \im or 
more and less than 6 [im, such that application of an initial 
plane pressure of 2 kgf/cm 2 at room temperature and then 
raising the temperature to 1,000°C results in generation of a 



plane pressure of at least 1 kgf/cm 2 , and also has the 
compression properties in that there is little increase or 
decrease within the actual usage temperature range of the 
catalytic converter 1. 

The partition thickness of the ceramic honeycomb 
structure used in the present invention is preferably below 0.10 
mm, and more preferably, 0.08 mm — 0.02 mm. 

This is because by decreasing a thickness of cell walls in 
such a manner, function of catalyst at cold starts can be 
exhibited in a short time by lowering the thermal capacity of 
the catalyst carrier and speeding up the temperature rising of 
the catalyst carrier, along with avoiding deterioration in engine 
performance due to pressure loss. 

Next, a scheme of a manufacturing processing for the 
ceramic honeycomb catalytic converter using the canning 
structure according to the present invention will be described 
with reference to Fig. 3. 

In the case that a catalytic converter is produced by a 
division of labor system, first , the carrier manufacture 
provides a holding member 13 to a ceramic carrier 10 which has 
passed inspection and compresses and fixes the ceramic carrier 
10 within a metal case 11 for canning, thereby forming a 
canning structure 20, which is then packaged and sent to a 
catalyst manufacturer. 

The catalyst manufacturer unpacks this, performs the 



processes such as causing the canning structure 20 to carry the 
catalyst, thermal processing, inspection, etc., thereby forming a 
canning catalyst carrier, which is then packaged and sent to a 
canning manufacturer. 

The canning manufacturer unpacks this and welds 
joining parts such as a cone portion 17 and flange 18 and the 
like to the canning catalyst carrier 30, thereby completing the 
ceramic honeycomb catalytic converter as schematically shown 
in Fig. 4, i.e., a catalytic converter 1. 

It is a matter of course that all these steps may be 
performed in the same factory or the same company. 

As described above, method for manufacturing the 
ceramic honeycomb catalytic converter according to the present 
invention is capable of protecting the ceramic honeycomb 
structure 10 from external shock and vibrations as compared 
with conventional manufacturing methods shown in Fig. 5, and 
accordingly chipping and cracking of ceramic honeycomb 
structures 10 can be markedly prevented at the time of 
transporting, the catalyst carrying process, the canning process, 
and handling in each of the processes. 

Next, the present invention will be described in further 
detail with reference to embodiments. However, it should be 
noted that the present invention is by no means restricted to 
these embodiments. 
[ Embodiment 1 ] 



A cordierite ceramic carrier 10 with a diameter of 106 
mm, length of 114 mm, thickness of peripheral wall of 0.03 mm, 
and 140 throughholes / cm 2 , was prepared, and a 
non-intumescent ceramic fiber mat ("MAFTEC"(product name), 
manufactured by MITSUBISHI CHEMICAL CORPORATION) of 
1,200 g per 1 m 2 was wrapped thereupon, as a holding member 
13. 

The ceramic honeycomb structure 10 upon which the 
holding member 13 had been wrapped was pressed into a 
stainless-steel can 11 with an inner diameter of 114 mm, length 
of 124 mm, and thickness of 1.5 mm, using a tapered jig for 
pressing, thereby manufacturing the canning structure 20 
shown in Figs. 1(a) — 1(c). 
[ Embodiments 2 - 3 ] 

There were prepared a cordierite ceramic carrier with a 
diameter of 106 mm, length of 114 mm, thickness of cell walls of 
0.04 mm, and 280 throughholes / cm 2 as a ceramic honeycomb 
structure 10 in Embodiment 2, and a cordierite ceramic carrier 
with a diameter of 106 mm, length of 114 mm, thickness of cell 
walls of 0.025 mm, and 465 throughholes / cm 2 . A 
stainless-steel can 11 with an inner diameter of about 123 mm, 
length of 124 mm, and thickness of 1.5 mm was subjected to 
winding-tightening at a constant load upon the ceramic 
honeycomb structure 10 upon which the holding member 13 had 
been wrapped to give a design plane pressure of 2 kgf/cm 2 and 



the end of the metal case was welded extending over the full 
length to obtain a canning structure 20 as shown in Figs 2(a) - 
2(c). 

Next, twenty of such canning structures in each 
5 embodiment (60 in total) were placed in the manufacturing 
process of a ceramic honeycomb catalytic converter 1 shown in 
Fig. 3. 

Consequently, no cracking or chipping of the ceramic 
pi honeycomb structure was observed at any point in the above 

\j 10 manufacturing process. 
!&. [ Comparative Example ] 

hi Twenty cordierite ceramic carriers 10 with a diameter of 

s 106 mm, length of 114 mm, thickness of cell walls of 0.06 mm, 

H and 140 throughholes / cm 2 were produced by the ceramic 

III 

v5 15 honeycomb catalytic converter (stuffing canning) manufacturing 

if'l 

O process shown in Fig. 5. 

Consequently, the rate of cracking or chipping of the 
ceramic honeycomb structures throughout the above 
manufacturing process reached 25%. 

20 It was found that since Embodiments 1 — 3 can protect a 

ceramic honeycomb structure from shocks and vibrations from 
outside in comparison with Comparative Example, chipping and 
cracking of the ceramic honeycomb structure at the time of 
transporting, the catalyst carrying process, the canning process, 

25 and handling in each of the processes can be sharply reduced. 



Industrial Applicability 



A canning structure of the present invention exhibits an 
effect of preventing chipping and cracking of the ceramic 
honeycomb structure at the time of transporting, the catalyst 
carrying process, the canning process, and handling in each of 
the processes, without decreasing properties of the ceramic 
honeycomb structure. Consequently, it may be said that the 
canning structure of the present invention has high industrial 
applicability. 



CLAIMS 

1. t A canning structure comprising^ 

a ceramic honeycomb structure before carrying a 
catalyst, 

a metal case, and 
a holding member; 

the ceramic honeycomb structure being held in the 
metal case; 

wherein the ceramic honeycomb structure is fixed 
beforehand within the metal case by the holding member. 

2. A canning structure according to claim 1, wherein the 
ceramic honeycomb structure has cell walls thinner than 0.10 
mm. 

3. A canning structure according to claim 1, wherein the 
ceramic honeycomb structure has cell walls thinner than 0.08 
mm. 

4. A canning structure according to any one of claims 1-3, 
wherein the metal case has a stuffing structure. 

5. A canning structure according to any one of claims 1-3, 
wherein the metal case has a tourniquet structure. 




6. A canning structure according to any one of claims 1 - 5 ? 
wherein the holding member is a non-intumescent ceramic fiber 
mat. 

7. A method for producing a ceramic catalytic converter 
comprising the steps of: 

producing the ceramic honeycomb structure fixed 
beforehand within the metal case by the holding member 
by putting and fixing a ceramic honeycomb structure 
before carrying a catalyst in a metal case by means of a 
holding member, 

loading the ceramic honeycomb structure with a 
catalyst, and 

mounting a flange and a corn portion on the 
canning structure carrying the catalyst. 



ABSTRACT 



There is provided a canning structure capable of 
preventing chipping and cracking of the ceramic honeycomb 
structure at the time of transporting, the catalyst carrying 
process, the canning process, and handling in each of the 
processes, without decreasing properties of the ceramic 
honeycomb structure by previously fixing a ceramic honeycomb 
structure (10) before carrying a catalyst in a metal case (ll) by 
a holding member (13). 
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17th 
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6 Residence 

7 Citizenship 
8 



Month 

Nagoya-city , 



City 

Japanese 



Aichi-pref ecture, 



Year 



Japan 



State or Province 



Country 



Post Office Address 
(Insert complete mailing 
address, including country) 

3 Typewritten Full Name of 
Third Joint Inventor (if any) 



c/o NGK Insulators, Ltd., 



of 2-56, Suda-cho, Mizuho-ku, Nagoya-city , 
Ainhi-prpffi.nturp r 467-8530 Japan 



Given Name 



Middle Initial 
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5 Date of Signature 



Month 



Day 



6 Residence 

7 Citizenship 



City 



State or Province 



8 Post Office Address 

,„q (Insert complete mailing 
i; !. | address, including country) 

3 T^ewritten Full Name of 
Fourth Joint Inventor (if any) 



Given Name 



Middle Initial 



*4 Bfjentor's Signature 
5 Dj2p of Signature 



Month 



Day 



Family Name 



Year 



Country 



Family Name 



Year 



6 Residence 

7 Citizenship 
8 



City 



Post Office Address 
(Insert complete mailing 
address, including country) 



3 Typewritten Full Name of 
Fifth Joint Inventor (if any) 



*4 Inventor's Signature 
5 Date of Signature 



Month 



State or Province 



Given Name 



Middle Initial 



Day 



Country 



Family Name 



Year 



6 Residence _ _ — . — z~ — : " " Country 

rs*,, State or Province country 
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7 Citizenship m 



8 Post Office Address 

(Insert complete mailing 
address, including country) 
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